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is an uncommon cardiac anomaly that is either congenital or acquired. The former is more prevalent: its incidence ranges from 0.1% to 3.5% of all congenital heart diseases. 2 The male-to-female ratio is 4:1, with a higher incidence among Asian populations. Sinus of Valsalva aneurysms most often originate from the right or noncoronary sinus, and only rarely from the left coronary sinus. 3 These lesions usually remain silent and undetected unless rupture occurs. However, even unruptured SVAs can cause important structural and electrophysiologic abnormalities that in turn lead to arrhythmia, heart block, myocardial ischemia, and (rarely) right ventricular outflow tract (RVOT) obstruction. 4, 5 There is also an association between SVA and supracristal ventricular septal defect (VSD). 6, 7 The published literature on SVA is relatively sparse and consists largely of case reports and subsequent series. Unruptured SVA with RVOT obstruction has been reported only rarely, and the triad of unruptured SVA with RVOT obstruction and associated supracristal VSD has been reported only twice previously. 8, 9 We report a further case of this triad and discuss treatment.
Case Report
In December 2013, a 47-year-old woman with no noteworthy medical record presented to us with a 6-month history of worsening exertional dyspnea. She reported no angina pectoris and had never experienced presyncope, syncope, or arrhythmia. On clinical examination, she was afebrile and hemodynamically stable, with mild pedal edema. Her respiratory examination yielded nothing unusual; auscultation revealed a grade 3/6 pansystolic murmur.
Transthoracic echocardiography (TTE) showed a large aneurysm of the right coronary sinus of Valsalva in association with a presumed perimembranous VSD and moderate tricuspid regurgitation, with a right ventricular (RV) systolic pressure of 126 mmHg. On transesophageal echocardiography (TEE), aneurysmal dilation of the right coronary sinus of Valsalva was evident. This unruptured aneurysm was prolapsing into the RV (Fig. 1) and was causing severe dynamic RVOT obstruction, with a maximal velocity of 4.9 m/s and a peak gradient of 100 mmHg (Fig. 2) . The 1.2-cm VSD was supracristal in origin, with a left-to-right shunt (Fig. 3) . We also observed moderate central aortic regurgitation (Fig. 4) .
In view of the patient's symptoms and important RVOT hemodynamic obstruction, we sent her for surgical correction. At surgery, both the aorta and the pulmonary artery were opened, which confirmed the above findings and assisted the surgery. The right coronary cusp was aneurysmal and prolapsed through the VSD, causing RVOT obstruction. The SVA and the VSD were repaired with a Gore-tex ® polytetrafluoroethylene patch (W.L. Gore & Associates, Inc.; Flagstaff, Ariz). The aortic valve was replaced with a 23-mm Masters Series mechanical valve (St. Jude Medical, Inc.; St. Paul, Minn). Intraoperative TEE confirmed the successful repair of the VSD, with no residual shunt and a normally functioning aortic valve prosthesis.
Our patient's postoperative recovery was uneventful. At the 6-month follow-up evaluation, she was asymptomatic. Transthoracic echocardiography showed no residual VSD, trivial aortic regurgitation, and mild tricuspid regurgitation, with an RV systolic pressure of 25 mmHg.
Discussion
Sinus of Valsalva aneurysm is defined as an aneurysmal dilation of one or more aortic sinuses between the aortic valve annulus and sinotubular junction. Most of these aneurysms are congenital in origin because of deficiency in the elastic and muscular tissue at the base of the aorta; less often, they are acquired as a consequence of infection (infective endocarditis, syphilis, or tuberculosis), degenerative disease (atherosclerosis, connective-tissue disease, or cystic medial necrosis), or aortic dissection. 10 Sinus of Valsalva aneurysms usually remain silent and are detected only as incidental findings in the event of acute rupture or upon echocardiography performed for other indications. The typical site of origin for SVA is the right coronary cusp, but prolapse of this into the RVOT and consequent dynamic obstruction is a rare observation. Within the published literature, unruptured SVAs have also been reported to cause myocardial ischemia (due to obstruction of the coronary ostia), pulmonary insufficiency, tricuspid incompetence, and conduction disturbance. 11 A coexisting VSD immediately below the aneurysm, due to distal bulbar septal abnormality, has also been reported, although this is sometimes not evident when imaging is suboptimal, because the prolapsing cusp can occlude the shunt. 12 Such patients typically present with exertional dyspnea, palpitations, angina, and acute right-sided heart failure. 9, 12 Management of unruptured SVA remains controversial, partly because dilation of the aorta at this point (in the absence of underlying connective-tissue disease) seems to have a less malignant prognosis than does dilation of other segments of aorta. 13 However, current guidelines advise surgical correction if the transverse diameter of sinuses exceeds 5.5 cm (1C evidence) or if significant valvular dysfunction is noted.
14 Surgery should also be considered for extremely large SVAs or for progressive enlargement of the aneurysm on serial evaluation. 15 Surgery was undertaken in our patient because there was clear evidence of RVOT obstruction, right-sided heart dilation, and associated exertional dyspnea.
